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ABSTRACT 
Background: Fear of falling scales typically have a strong floor effect in active people and 
use short phrases to state overall context of fear-related activities. We developed the 
Iconographical Falls Efficacy Scale (Icon-FES), which includes more demanding activities 
and uses pictures to provide more complete environmental contexts. 
Methods: Two hundred and fifty community-dwelling older people (70–90 years) were 
assessed on the Icon-FES in conjunction with the Falls Efficacy Scale International (FES-I). 
Results: Overall structure and measurement properties of the 30-item Icon-FES (evaluated 
with item-response theory) were good. It measured a single factor with two dimensions 
assessing fear about less and more demanding daily activities. It had high internal consistency 
(Cronbach‟s alpha=0.96) and excellent test-retest reliability. The Icon-FES distribution was 
considerably closer to normal compared to FES-I, indicating absence of floor and ceiling 
effects. Construct validity of the Icon-FES was supported by its relation with FES-I and its 
ability to discriminate between groups relating to demographic characteristics and fall risk 
factors. A shortened 10-item Icon-FES showed similar psychometric properties to the 30-item 
Icon-FES. 
Conclusions: The Icon-FES is an innovative way of assessing fear of falling using pictures to 
describe a range of activities and situations. This initial validation study showed that the 
Icon-FES has excellent psychometric properties and showed close continuity with the FES-I. 
Main advantages of the Icon-FES over the FES-I are its normal distribution and its ability to 
assess fear of falling in high functioning older people. 
  
Introduction 
Fear of falling has been defined as a continuous concern regarding falls which may limit 
activities of daily life [1]. Depending on the level of concern, some people may only be 
fearful of falling while performing demanding activities such as walking on a slippery surface 
whereas others may be quite fearful of many situations and when undertaking basic daily 
activities such as getting dressed [2]. Fear of falling should therefore be seen as context-
specific, similar to other common fears and phobias. 
 
Many instruments are available to measure fear of falling in older people [3]. One of the best 
existing measures of fear of falling is the Falls Efficacy Scale International (FES-I) [2, 4]. It 
has excellent psychometric properties, and assesses concerns relating to basic and more 
demanding activities, both physical and social [2, 4]. However, it has two important 
limitations. First, despite the inclusion of a wide range of activities, the FES-I is skewed 
towards assessing people with lower levels of concern about falling [4]. This floor effect is 
likely to result in a low sensitivity to change following interventions [4]. Second, like most 
traditional fear of falling questionnaires, the FES-I uses short, verbal phrases to state the 
overall context or activity, but does not specify more detailed contextual elements, e.g. 
presence of a handrail or weather conditions. A person‟s level of concern about falls during a 
daily activity will most likely be influenced by the extent to which such environmental 
factors differ. 
 
To addresses the above limitations, we developed the Iconographical Falls Efficacy Scale 
(Icon-FES), which includes a broad range of activities and uses pictures to provide clear, 
unambiguous contexts. This medium has previously been used in the area of fear of pain, 
where it has been shown that the Photograph series of Daily Activities (PHODA) has 
excellent psychometric properties [5] and a high sensitivity-to-change [6]. The objectives of 
this study were therefore to (1) develop a fear of falling questionnaire using pictures, and (2) 
investigate the psychometric properties of the resulting Icon-FES as a measurement tool.  
 
Methods 
Development of the Iconographical Falls Efficacy Scale  
In a first stage of the development, fall-related activities were selected involving standing 
balance, weight-shifting, walking and stair climbing, in both indoor and outdoor settings, 
some of which involve social and high risk situations. We selected sufficient items to ensure 
a broad range of activities in different situations were covered, drawing on the literature 
(particularly the Falls Efficacy Scale International (FES-I) [2, 4], Survey of Activities and 
Fear of Falling in the Elderly [7-8], Falls Behavioural Scale [9-10] and Activities-specific 
Balance and Confidence Scale [11]). The resulting questionnaire comprised 30 activities, 
including the 16 original activities from the FES-I (of which five were pictured in multiple 
contexts) and seven additional activities assessing crossing a street, catching the bus, and 
riding on an escalator (see Table 1). In a second stage of the development, a script was 
drafted for each activity including a detailed description of the precise context that should be 
depicted. A graphical designer was instructed to draft each activity as a clear line drawing 
according to the script. The final 30 pictures were then presented to a team of experts, after 
which two extra activities were added giving a total of 32 activities (see acknowledgments). 
Figure 1 shows four items of the Icon-FES, and the complete scale is available online 
(www.NeuRA.edu.au/FBRG). 
 
Participants  
A total of 250 people aged over 70 years were randomly recruited from a cohort of 1037 
community-dwelling men and women living in eastern Sydney aged 70 years and older and 
participating in Wave 3 of the Sydney Memory and Ageing Study [12]. Exclusion criteria 
were dementia and neurological, cardiovascular or major musculoskeletal impairments 
(determined at a baseline physiological assessment) that precluded participants being able to 
walk for 20 m without a walking aid. Approval for the study was obtained from the 
University of New South Wales Human Studies Ethics Committee.  
 
Procedure 
Participants were requested to “look at each picture carefully, and try to imagine performing 
the activity using their normal walking aid”. We employed identical instructions to those used 
in the FES-I to assess level of concern about the possibility falling when carrying out each 
activity [2]. If the participant did not do the activity, the instruction was to answer as if they 
did do the activity. The items were scored on a four point scale with 1=not at all concerned to 
4=very concerned [2], along with facial expression icons to assess the level of concern. 
During administration, the pictures were presented in a random order to the individual. The 
average time to complete the Icon-FES was 4.10 minutes (standard deviation = 2.21), ranging 
between 1 and 10 minutes. Test–retest reliability was assessed by re-administration of the 
Icon-FES one week later in a sub-sample of 50 participants. 
 
Other measures 
Concern about falling during 16 activities of daily living was assessed using the Falls 
Efficacy Scale International (FES-I, total score range 16-64) [2]. Postural sway was assessed 
by recording displacements of the body at the level of the waist (area of maximal anterior-
posterior and lateral displacement in mm
2
) while standing on a foam mat for 30 seconds with 
eyes open and feet hip width apart [13]. The Physiological Profile Assessment was used to 
gain an estimate of physiological falls risk [13]. Information pertaining to falls in the 
previous year and mental status (Mini Mental State Examination) was also obtained [14].  
 
Analyses 
The questionnaire structure was evaluated by using item response theory, i.e. Rasch 
modelling (Winsteps
©
, John M. Linacre). The results of this analysis are presented 
graphically as a bubble chart (Figure 2), which has the advantage of displaying three-
dimensional data in two dimensions. The location of the item on the x-axis (weighted t 
statistic) indicates how well each items fits within the unidimensional fear of falling scale and 
should have a value located between -2.00 and 2.00 [15]. The location of the item on the y-
axis (average measure, expressed in logits) indicates the „difficulty‟ of the item or the level of 
concern measured by the item; the larger the distribution of items along the y-axis, the more 
diverse the scale [15]. The size of the bubble indicates the measurement error of the item 
estimate; the larger the bubble, the greater the error. 
 
Further analyses were performed using SPSS for Windows (Version 17, SPSS, Inc., Chicago, 
IL, USA). The internal structure of the Icon-FES was explored by factor analysis using 
principal component analysis with Varimax rotation. Test–retest reliability was assessed by 
the intra-class coefficient (two-way mixed) between scores obtained in the initial survey and 
at one week follow-up. Validity of the Icon-FES was assessed by using independent t-tests to 
examine between-group differences in total scores according to age, gender, and a variety of 
fall risk factors that have previously been associated with falls and fear of falling [1, 7, 16-
18]. Effect sizes of Icon-FES and FES-I for these between-group comparisons were 
compared by normalising both scales (by dividing the total score by the number of items), 
and then subtracting the mean in the first group from that in the second group (see Table 2) 
and dividing the resulting figure by the pooled standard deviation [2]. 
 
RESULTS 
Participants 
The mean age of participants was 80.2 years (SD 5.1) and 133 (53.2%) were women. Thirty 
six percent (N=91) of the participants reported one or more falls in the previous year. Means 
and standard deviations for the Icon-FES scores are presented in Table 1. 
 
Overall structure 
The location of the items along the x-axis (weighted t statistic) indicated an excellent overall 
fit for most items, except for „catching the bus when you have to stand‟ (t Outfit Zstd = 3.52). 
The location of the items along the y-axis, with values between -3.30 and +1.72 logits, 
indicated a good diversity with respect to difficulty of the construct fear of falling. Six items 
assessed high concern (1 logit or higher), ten moderately high concern (between 0 and 1 
logit), seven moderately low concern (between 0 and -1 logit), and seven low concern (-1 
logit or lower) (Table 1). The item asking about concern on an uneven surface was pictured 
in two different cultural contexts (forest path or cobble stones) and loaded both on low 
concern. Based on these analyses, the items asking about concern about falling when catching 
the bus when you have to stand and when walking on cobble stones were deleted, resulting in 
a 30-item Icon-FES. Figure 2 shows the bubble chart summarizing the outcomes from the 
Rasch analyses.  
 
Factor analysis identified two factors (see Table 1) based on the scree test, which is a graph 
that plots eigenvalues against a factor number. Items assessing concern, about more 
demanding physical activities loaded highly on the first factor (which explained 29.43% of 
the variance in the scale), whereas items assessing less demanding physical activities loaded 
highly the second factor (explaining 23.25% of the variance in the scale). This was largely 
consistent with the findings from the Rasch analyses, except for the item asking about 
concern about falling when going to answer the telephone before it stops ringing. 
Additionally, five items (items 9, 11, 12, 21 and 26) showed similar loadings on both factors 
in the 2-factor solution. When a single factor solution was specified all items were shown to 
also load strongly on a unitary underlying dimension explaining 45.6% of the variance in the 
scale (see last column of Table 1), indicating that all items load on the same construct. 
 
Response categories 
The full range of responses (i.e. 1 through 4) was used for every item, and the minimum score 
of 30 was only given by 10 people (4.0%).  
 
Distribution 
The distribution of the Icon-FES was considerably closer to normal compared to the FES-I, 
with a skewness of 0.878 (SEM 0.154) and kurtosis of 0.304 (SEM 0.307) compared to a 
skewness of 2.254 (SEM 0.154) and kurtosis of 5.870 (SEM 0.309) in the FES-I.  
 
Reliability 
The internal consistency of the scale as a whole was high with a Cronbach‟s alpha of 0.96. 
Rasch analyses revealed a person separation index of 3.65, which indicates that the scale will 
be able to differentiate people with and without concern about falls on four levels. Test–retest 
reliability (N=50) for the total score was excellent with an intra-class coefficient of 0.90, 
95%CI= 0.83 to 0.94. All items contributed positively to the reliability of the scale, and inter-
item correlations averaged 0.45 (range 0.20–0.72).  
 
Validity 
Total scores of Icon-FES and the FES-I were moderately correlated (Spearman‟s rho=0.742, 
p<0.001); identical individual items from FES-I and Icon-FES showed moderate correlations 
(Spearman‟s rho ranging from 0.411 to 0.617, p<0.001). Significant between-group 
differences in total scores demonstrated that Icon-FES was sensitive to group differences 
relating to demographic characteristics and fall risk factors (Table 2). Scores were 
significantly higher in older participants and women; participants with a history of falls, 
increased physiological falls risk, and poor balance. The final two columns of Table 2 
indicate that the effect sizes for between group differences were similar for the Icon-FES 
score and the FES-I. 
 
Shortened version of the Icon-FES 
A combination of face validity and psychometric criteria were used to select items for the 
shortened version of the Icon-FES. The first criterion was that all the items must discriminate 
(with a minimum effect size as assessed by partial eta-squared values of at least 0.01) 
between fallers and non-fallers [19]. The second criterion was that, in order to be sensitive to 
the full range of levels of fear, the shortened version of the Icon-FES must include a balanced 
range of items from each concern category as identified with Rasch analyses. We also 
ensured that the shortened version included items assessing social activities outside the home, 
i.e. going out to a social event [2]. The internal consistency of the shortened Icon-FES (items 
indicated in Table 1 with an *) was high with a Cronbach‟s alpha of 0.87. The distribution of 
the shortened scale was only slightly skewed (skewness = 0.906, SEM = 0.154). Similar 
significant between-group differences showed that the shortened Icon-FES was as sensitive to 
group differences relating to demographic characteristics and fall risk factors as the 30-item 
Icon-FES (Table 2). 
 
DISCUSSION 
The current study proposes an innovative way of assessing concern about falling in older 
people during a wide range of daily activities using pictures and brief text. This initial 
validation study showed that the Icon-FES has an excellent internal structure and shows close 
congruity with an existing well-validated measure of fear of falling, i.e. the FES-I [2, 4]. 
Main advantages of the Icon-FES over the FES-I are its inclusion of more demanding 
balance-related activities, its normal distribution and its ability to assess fear of falling in 
highly functioning older people. The Icon-FES measures a single factor and has a high 
internal consistency. Test-retest reliability of Icon-FES over a 1-week time-interval is 
excellent and the construct validity of the Icon-FES is supported by its relation with the FES-
I and its ability to discriminate between groups relating to demographic characteristics and 
fall risk factors. 
 
The Icon-FES is the first scale that identifies the level of concern about falls for a range of 
daily activities set within specific environmental contexts. Therefore, the icon-FES could 
possibly provide more detail about the level of fear of falling in a variety of situations in the 
general older population than existing fear of falling questionnaires. First, the Icon-FES 
structure suggests that some contexts should be kept separate as they measure different levels 
of concern, i.e. walking up versus down stairs, bath versus shower, reaching for something 
above your head or on the ground. Second, the moderate correlation between identical 
individual items of the FES-I and Icon-FES, suggests that the two assessment methods are 
similar but that the visualized contexts add meaning. An advantage of the FES-I is that it 
allows items to apply to a range of contexts, making it easier for older people to relate them 
to their own particular circumstances. On the other hand, the provision of unambiguous 
contexts aid conceptualisation of the item activities and therefore helps ensure all participants 
are considering the same situations. Providing these additional contexts by means of pictures 
can help in discriminating older people with different levels of fear of falling, but also to 
identify inappropriate fear of falling or risk taking behaviour. Third, the Icon-FES may have 
promise as a treatment utility tool to identify activities that need guided exposure as part of a 
cognitive behavioural therapy program. In order to appropriately target older people in falls 
prevention strategies, it is crucial to know a person‟s level of fear of falling in different 
circumstances relative to their fall risk. 
 
We acknowledge this study has certain limitations. First, because more demanding balance-
related activities were introduced at the same time as pictures, it is impossible to establish the 
importance of iconography in the assessment of fear of falling. Furthermore, the sample size 
of 250 is only moderate for a validation study and the participants comprised primarily high 
functioning older people as the sample was drawn from the community. Thus, the study 
findings need confirming in an external sample and may not generalise to frail older people. 
Future validation studies should investigate the predictive validity of the Icon-FES and its 
sensitivity in detecting changes in fear levels over time among both frail and vigorous older 
people [3]. Several studies have indicated that fear of falling can be reduced in older people 
[20-22], mostly using the Falls Efficacy Scale [23], or a modified version [21, 24]. As the 
distribution of the Icon-FES is substantially less skewed than existing scales of fear of falling, 
we believe its sensitivity-to-change should be equal or better than that of existing scales. The 
depicted context might also help to keep the measure more stable over time [4]. Additionally, 
the feasibility and psychometric properties of the icon-FES will need to be explored across 
different cultural settings [2, 25], and a wide spectrum of people including illiterate people 
and older people with cognitive impairment [26].  
 
In conclusion, the Icon-FES is an innovative way of assessing fear of falling using pictures to 
describe a range of activities and situations. It has excellent psychometric properties and may 
have complimentary uses to existing measures of fear of falling. 
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TABLES AND FIGURES 
Table 1. Mean, standard deviation, median and factor loadings of items on the Icon-FES 
 
Table 2. Means and standard deviations on total Icon-FES Score (range 30 to 120) and 
shortened Icon-FES (10 to 40) for sub-groups based on demographic characteristics and falls 
risk factors 
 
Figure 1. Four items from the Iconographical Falls Efficacy Scale (Icon-FES) 
 
Figure 2. Bubble chart for Icon-FES as a graphical representation of measures and fit values. 
Bubbles are named after the item as presented on the right and sized by their standard errors. 
Items assessing „high levels of concern‟ are at the top of the fear of falling continuum 
(positive logits), and items assessing „lower levels of concern‟ are at the bottom (negative 
logits).  
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Table 1. Mean, standard deviation, median and factor loadings of items on the Icon-FES 
  Descriptive analyses  Rasch analyses  Factor analyses  
  Mean SD Median  Measure 
(logit) 
Concern  Factor 1:  
low concern 
Factor 2:  
high concern 
One factor 
solution 
1 Cleaning the house 1.34 0.72 1  0.85 mod. high  0.354 0.560 0.632 
2 Getting dressed or undressed (*) 1.28 0.60 1  1.14 high  0.268 0.562 0.568 
3 Preparing simple meals 1.12 0.47 1  1.53 high  0.080 0.653 0.484 
4 Taking a bath (*) 2.05 1.11 2  -0.85 mod. low  0.656 0.325 0.710 
5 Taking a shower (*) 1.36 0.68 1  0.93 mod. high  0.255 0.612 0.591 
6 Going to the shop (*) 1.17 0.54 1  1.52 high  0.181 0.723 0.606 
7 Getting in or out of a chair 1.25 0.60 1  1.27 high  0.315 0.519 0.576 
8 Going up stairs 1.44 0.76 1  0.60 mod. high  0.378 0.529 0.630 
9 Going down stairs (*) 1.74 0.89 2  -0.09 mod. low  0.479 0.414 0.633 
10 Walking around in the neighbourhood (*) 1.22 0.55 1  1.59 high  0.258 0.777 0.700 
11 Walking in the neighbourhood in rainy weather 1.74 0.90 2  -0.09 mod. low  0.592 0.476 0.759 
12 Walking in the neighbourhood in windy weather 1.55 0.87 1  0.29 mod. high  0.497 0.534 0.729 
13 Walking in the neighbourhood in the dark 2.06 1.02 2  -0.84 mod. low  0.690 0.348 0.751 
14  Reaching for something above your head (ground) 1.89 0.97 2  -0.42 mod. low  0.632 0.374 0.724 
15 Reaching for something above your head (safe step) (*) 1.92 0.97 2  -0.53 mod. low  0.644 0.425 0.766 
16 Reaching for something above your head (chair) (*) 2.46 1.09 2  -1.73 low  0.736 0.249 0.721 
17 Reaching for something on the ground 1.50 0.83 1  0.45 mod. high  0.415 0.601 0.706 
18 Going to answer telephone before it stops ringing 1.59 0.83 1  0.28 mod. high  0.615 0.311 0.670 
19 Walking on a slippery surface 2.64 0.96 3  -2.41 low  0.796 0.177 0.721 
20 Visiting a friend or relative 1.17 0.46 1  1.72 high  0.102 0.721 0.545 
21 Walking in a place with crowds 1.44 0.73 1  0.84 mod. high  0.442 0.526 0.687 
22 Walking on an uneven surface 2.22 0.90 2  -1.24 low  0.775 0.294 0.781 
23 Walking down a slope 1.81 0.84 2  -0.07 mod. low  0.612 0.434 0.747 
24 Going out to a social event (*) 1.30 0.66 1  0.97 mod. high  0.270 0.662 0.634 
25 Cleaning the gutter (*) 3.12 1.05 4  -3.30 low  0.764 0.117 0.657 
26 Taking the escalator 1.31 0.70 1  0.96 mod. high  0.359 0.454 0.567 
27 Running to catch the bus 2.19 1.17 2  -1.11 low  0.750 0.234 0.723 
28 Crossing the street 1.40 0.70 1  0.81 mod. high  0.391 0.546 0.652 
29 Crossing a busy street 2.23 1.13 2  -1.19 low  0.730 0.328 0.769 
30 Crossing the street against the lights 2.60 1.26 3  -1.87 low  0.783 0.140 0.687 
* Short IconFES items           
 Table 2. Means and standard deviations on total Icon-FES Score (range 30 to 120) and shortened Icon-FES (10 to 40) for sub-groups 
based on demographic characteristics and falls risk factors 
 Group 1  Group 2  Effect size # 
  N 30-item 10-item   N 30-item 10-item  FES-I 30-item 10-item 
Age (years) <80 109 49.28 ± 15.45 18.22 ± 6.08  ≥80 141 54.33 ± 18.05 * 16.87 ± 5.08 ^  0.19 0.30 0.24 
Gender Male 117 49.76 ± 16.38 16.88 ± 5.66  Female 133 54.21 ± 17.54 * 18.29 ± 5.66 *  0.14 0.26 0.25 
Previous falls None 159 48.75 ± 14.65 16.38 ± 4.75  ≥1 91 58.02 ± 19.46 ** 19.81 ± 6.51 **  0.54 0.63 0.60 
Physiological Profile 
Assessment score 
<0.50
a 
125 48.08 ± 14.24 16.27 ± 4.75  ≥0.50 125 56.18 ± 18.78 ** 18.99 ± 6.22 **  0.50 0.47 0.48 
Postural sway (mm
2
) <850
a 
125 49.69 ± 15.48 16.78 ± 5.02  ≥850 125 54.57 ± 18.36 * 18.48 ± 6.20 *  0.36 0.28 0.30 
MMSE score ≥29a 99 50.21 ± 16.11 17.16 ± 5.27  ≤28 105 54.69 ± 17.61 ^ 18.18 ± 6.00  0.06 0.26 0.18 
# Effect sizes for group differences on the total FES-I score, the total Icon-FES and the shortened Icon-FES; 
a 
Median of total sample. 
** P <0.001, * P<0.050, ^ P <0.100
 
 
Figure 1. Four items from the Iconographical Falls Efficacy Scale (Icon-FES) 
Walking around in the neighbourhood Going down the stairsCleaning the house Walking on a slippery surface
 
Figure 2. Bubble chart for Icon-FES as a graphical representation of measures and fit values. Bubbles are named after the item as 
presented on the right and sized by their standard errors. Items assessing ‘high levels of concern’ are at the top of the fear of falling 
continuum (positive logits), and items assessing ‘lower levels of concern’ are at the bottom (negative logits).  
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